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PROBLEM TO BE SOLVED: To easily perform defrosting operation of an 
outdoor unit of a heat pump type air conditioner by effectively using waste heat of 
a fuel cell power generation system. 

SOLUTION: Water supplied to a fuel cell 1 by a water supply pipe 8 cools the 
fuel cell 1 to recover waste heat of the fuel cell 1, and becomes hot water before 
being discharged through a hot water discharge pipe 9 and stored in a hot water 
tank 10. A heat exchanger 16 on the outdoor unit 14 is provided with a defrosting 
device 28. The defrosting device 28 comprises a pipe 29 for guiding a cooling 
medium heated by the fuel cell 1 upward of the heat exchanger 16, and a shower 
unit 30 on the pipe 29. A sensor 33 for detecting adhesion of frost on the heat 
exchanger 16 is provided on the defrosting device 28. The pipe 29 is branched 
from the pipe 9. A controller 35 opens a solenoid valve 34 provided in the pipe 29 
when the heat exchanger 16 is judged to be frosted on the basis of a detection 
signal of the sensor 33 so as to supply part of hot water to the pipe 29 and the 
hot water is showered onto the heat exchanger 16 from the shower unit 30. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Defrosting equipment of the exterior unit of the air conditioner which 
prepared piping which leads the cooling medium heated with the exhaust heat of 
a fuel cell generation-of-electrical-energy system to the exterior unit of a heat 
pump type air conditioner at the time of the defroster of a heat exchanger 
equipped by this exterior unit. 

[Claim 2] Said piping is defrosting equipment of the exterior unit of the air 
conditioner according to claim 1 with which it branches from the process line 
which leads the cooling medium used for cooling of a fuel cell to a hot water 
storage tank, and the cooling medium is formed for the bulb which can be 
changed possible [ an inflow ] in this branch line from the process line to the 
branch line at the time of said defroster. 

[Claim 3] It is defrosting equipment of the exterior unit of the air conditioner 
according to claim 2 which it is stored by the hot water storage tank and water 
usable as a molten bath is used, and is constituted so that said branch line may 
cover a cooling medium over the heat exchanger with which said exterior unit 
was equipped after being used for said cooling medium by cooling of a fuel cell. 



[Claim 4] Said process line is defrosting equipment of the exterior unit of the air 
conditioner according to claim 2 formed so that it may be formed so that the 
refrigerant by which temperature up was cooled and carried out [ fuel cell / 
nothing and ] in the closed loop may be led to the heat exchanger used as a heat 
source for hot water supply, and said branch line may also make a closed loop. 
[Claim 5] Defrosting equipment of the exterior unit of an air conditioner given in 
any 1 term of claim 1 by which said defrosting equipment is equipped with the 
sensor which detects that frost adhered to said heat exchanger, and the flow rate 
of the cooling medium in said piping is controlled based on the detecting signal of 
this sensor - claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the defrosting equipment of the 
exterior unit of an air conditioner, and relates to the defrosting equipment of the 
exterior unit of the air conditioner which uses effectively the exhaust heat of a 
fuel cell generation-of-electrical-energy system in detail. 



[0002] 

[Description of the Prior Art] Using a fuel cell as a power energy source of a 
building or a residence in recent years is examined. The electromotive force 
which produces oxygen and hydrogen by carrying out a chemical reaction as 
everyone knows is used for a fuel cell, and the conversion efficiency which was 
excellent since chemical energy was directly transformed into electrical energy is 
acquired. 

[0003] It has been a technical problem how since actuation of a fuel cell is 
accompanied by generation of heat, it collects the heat generated at the time of a 
generation of electrical energy, and uses it efficiently. And cooling water was 
supplied to the fuel cell and it has cooled to it. In order to make it operate 
efficiently [ a fuel cell is stabilized and ], it is desirable to make supply 
temperature of cooling water into about 30-40 degrees C. Moreover, since it is 
not efficient, it usually runs continuously operating a fuel cell intermittently, and 
from a fuel cell, about 60-80-degree C hot cooling water is always discharged, 
and processing of the thermal wastewater is also needed. 
[0004] for example, to JP,1 1-281 072.A The air conditioner which performs the 
heat pump cycle which has an outdoor heat exchanger and indoor heat 
exchanger, and pumps up outdoor heat indoors, The hot-water-supply equipment 
in which the water by which temperature up was carried out by carrying out heat 
exchange between a fuel cell and the exhaust heat of a fuel cell is stored, The 
elevated-temperature air discharged from said fuel cell while said air conditioner 
was performing heating operation is led to said outdoor heat exchanger. While 
said air conditioner is not heating, the heat distribution system which has the 
exhaust air means for switching which leads the elevated-temperature air 
discharged from said fuel cell to said hot-water-supply equipment is indicated. 
[0005] In this system, by leading the elevated-temperature air by which the 
exhaust air means for switching was discharged from the fuel cell to the outdoor 
heat exchanger of an air conditioner at the time of heating operation by the air 
conditioner, heat recovery can be carried out by the outdoor heat exchanger of 



an air conditioner from the elevated-temperature air discharged from the fuel cell, 
and the recovery heat from this elevated-temperature air can raise the 
effectiveness of heat exchange. Moreover, since heat recovery can be carried 
out with hot-water-supply equipment from the elevated-temperature air 
discharged from the fuel cell by leading the elevated-temperature air by which 
the exhaust air means for switching was discharged from the fuel cell to hot- 
water-supply equipment, temperature up of the water is carried out with the 
recovery heat from this elevated-temperature air, it considers as warm water and 
the exterior can be supplied when the air conditioner omits heating operation, 
energy cost which is needed in order to carry out temperature up of the water is 
made to control or needlessness. Here, when the air conditioner has not carried 
out heating operation, it is the air blasting operation time etc. at the time of 
dehumidification operation at the time of cooling operation at the time of 
shutdown. 
[0006] 

[Problem(s) to be Solved by the Invention] However, conventionally [ said ], with 
equipment, when performing heating operation, exhaust heat of a fuel cell cannot 
be used for heating of the water of hot-water-supply equipment. Although it 
becomes unnecessary [ the defroster of an exterior unit ] with this equipment in 
order to lead all the exhaust heat of a fuel cell to the outdoor heat exchanger of 
an air conditioner, there is a problem that a deployment of the exhaust heat of 
the fuel cell in hot-water-supply equipment cannot be performed during heating 
operation. 

[0007] Since heating is possible if it is the temperature which is extent to which 
frost is not attached at the time of heating operation even if the temperature 
around an exterior unit is not dozens of times and an elevated temperature, even 
if it always does not supply the exhaust heat of a fuel cell to an exterior unit, it 
can heat by the heat pump-type air conditioner enough during heating operation. 
However, where frost is attached to the heat exchanger of an exterior unit, it it 
continues operation, frost grows, the effectiveness of heat exchange gets worse, 



and heating becomes impossible. Therefore, in a general heat pump-type air 
conditioner, when frost is attached, defrosting (defrost) is needed. 
[0008] This invention is made in view of said conventional trouble, and the object 
is in offering the defrosting equipment of the exterior unit of the air conditioner 
which can perform easily the defroster of the exterior unit of a heat pump type air 
conditioner, using effectively the exhaust heat of a fuel cell generation-of- 
electrical-energy system. 
[0009] 

[Means for Solving the Problem] In order to attain the aforementioned object, in 
invention according to claim 1 , piping which leads the cooling medium heated 
with the exhaust heat of a fuel cell generation-of-electrical-energy system to the 
exterior unit of a heat pump type air conditioner at the time of the defroster of a 
heat exchanger equipped by this exterior unit was prepared. 
[0010] In this invention, the cooling medium heated with the exhaust heat of a 
fuel cell system is used for the defroster of a heat exchanger with which the 
exterior unit of a heat pump type air conditioner was equipped. The time amount 
which a defroster takes can use the exhaust heat of a fuel cell generation-of- 
electrical-energy system effective in hot water supply comparatively as compared 
with equipment conventionally which supplies the exhaust heat of a fuel cell to 
the heat exchanger of an exterior unit during heating operation of an air 
conditioner for a short time. 

[0011] In invention according to claim 2, in invention according to claim 1, said 
piping branches from the process line which leads the cooling medium used for 
cooling of a fuel cell to a hot water storage tank, and the cooling medium is 
formed for the bulb which can be changed possible [ an inflow ] in this branch line 
from the process line to the branch line at the time of said defroster. 
[0012] In this invention, the cooling medium for defrosters is led to the heat 
exchanger of an exterior unit by the branch line which branched from the process 
line which leads the cooling medium used for cooling of a fuel cell to a hot water 
storage tank. Therefore, the inside of a defroster can also supply some cooling 



media to a hot water storage tank. 

[0013] In invention according to claim 2, after being used for said cooling medium 
by cooling of a fuel cell, it is stored by the hot water storage tank and water 
usable as a molten bath is used, and said branch line consists of invention 
according to claim 3 so that a cooling medium may be covered over the heat 
exchanger with which said exterior unit was equipped. 
[0014] In this invention, water (for example, tap water) is used as a cooling 
medium, and whether the warm water heated with the exhaust heat of a fuel cell 
at the time of a defroster is direct to a heat exchanger, and since it is kicked, frost 
is removed efficiently. Moreover, as compared with the configuration which 
warms the water for hot water supply with the heat of a refrigerant using a heat 
exchanger, the effectiveness which warms water becomes good. 
[0015] In invention according to claim 4, in invention according to claim 2, said 
process line is formed so that the refrigerant by which temperature up was 
cooled and carried out [ fuel cell / nothing and ] in the closed loop may be led to 
the heat exchanger used as a heat source for hot water supply, and it is prepared 
so that said branch line may also make a closed loop. 

[0016] In this invention, the refrigerant used for using the exhaust heat of a fuel 
cell circulates through the inside of the process line which makes a closed loop. 
And the refrigerant used for the defrosters of the heat exchanger with which the 
exterior unit was equipped also flows the inside of the branch line which makes a 
closed loop. Since a refrigerant circulates through the inside of each piping of a 
closed loop, it can also use liquids other than water and there is no possibility 
that a refrigerant may be frozen within each piping where operation of a fuel cell 
is suspended in winter (******) by using the antifreezing solution. 
[0017] In invention given in any 1 term of claim 1 - claim 4, said defrosting 
equipment is equipped with the sensor which detects that frost adhered to said 
heat exchanger, and the flow rate of the cooling medium in said piping is 
controlled by invention according to claim 5 based on the detecting signal of this 
sensor. In this invention, if a defroster will be in a required condition, a defroster 



activity will be done automatically. Since the flow rate in piping which leads a 
cooling medium to the heat exchanger of an exterior unit is then controlled, a 
defroster is performed efficiently. 
[0018] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The gestalt of the 1st 
operation which materialized this invention is hereafter explained according to 
drawing 1 and drawing 2 . 

[0019] As shown in drawing 1 , the fuel cell generation-of-electrical-energy 
system is equipped with the fuel cell unit with which the fuel cell 1 , the refining 
machine 2, and the inverter 3 were held in one housing 4. Consist of a fuel cell of 
for example, a solid-state macromolecule form, the original fuel by which refining 
was carried out with the refining vessel 2, and air are supplied, and a fuel cell 1 
makes the hydrogen in reformed gas react with the oxygen in air, and generates 
the electrical energy of a direct current. Town gas, LP gas, etc. are used as a 
original fuel. 

[0020] An input side is connected to the output side of a fuel cell 1, and, as for 
the inverter 3, the output side is connected to the load 6 through the switchboard 
5. The switchboard 5 is connected also with the system power source (source 
power supply) 7. By the control unit which is not illustrated, when the supply 
voltage from a fuel cell 1 is insufficient to the demand power of a load 6, the 
switchboard 5 is constituted so that it may compensate with power from the 
system power source 7. 

[0021] The fuel cell generation-of-electrical-energy system is equipped with the 
exhaust-heat-recovery facility which consists of the waste-hot-water piping 9 and 
the hot water storage tank 10 as water supply piping 8 and a process line. Water 
supply piping 8 is connected with a water pipe (not shown), and the solenoid 
valve 1 1 is formed in the middle. By cooling a fuel cell 1 , the water supplied to 
the fuel cell 1 by water supply piping 8 collects the exhaust heat of a fuel cell 1 , 
serves as a molten bath (warm water), and is discharged from the waste-hot- 
water piping 9. That is, the cooling function of a fuel cell 1 also achieves an 



exhaust-heat-recovery facility. The hot-water pipe 12 is connected with the lower 
part of a hot water storage tank 10. The hot-water pipe 12 is connected with 
piping (not shown) to a bath, a kitchen, etc. 

[0022] The air conditioner 13 is equipped with the exterior unit 14 arranged to the 
exterior of a house, and the interior unit 15 arranged in a house as shown in 
drawing 1 . In the exterior unit 14, it has the heat exchanger 16, the fan 17, the 
capillary tube 18, and the check valve 19. The capillary tube 18 and the check 
valve 19 are connected with juxtaposition. An interior unit 15 is also equipped 
with a heat exchanger 20, a fan 21 , a capillary tube 22, and a check valve 23, 
and the interior unit 15 is further equipped with the compressor 24 and the four- 
way valve 25. The capillary tube 22 and the check valve 23 are also connected 
with juxtaposition. Both the heat exchangers 16 and 20 are connected through 
the piping 26 in which capillary tubes 18 and 22 were arranged on the way. 
[0023] A four-way valve 25 is the port I connected with the regurgitation port of a 
compressor 24 by piping 27a, the port II connected with the inhalation port of a 
compressor 24 by piping 27b, and the port III connected with the heat exchanger 
16 by piping 27c. It has the port IV connected with the heat exchanger 20 by 27d 
of piping. 

[0024] by the command from the control unit (not shown) of an air conditioner 13, 
at the time of heating operation, the gas which entered from Port I should come 
out from Port IV, and a four-way valve 25 should pass the heat exchanger 20 of 
an interior unit 15 and a check valve 23, and the capillary tube 18 and heat 
exchanger 16 of an exterior unit 14 -- port III from ~ it goes into a four-way valve 
25, and functions as coming out from Port II next and being inhaled in the 
inhalation port of a compressor 24. moreover, the gas which entered from Port I 
at the time of cooling operation - port III from - come out and pass the heat 
exchanger 16 of an exterior unit 14 and a check valve 19, and the capillary tube 
22 and heat exchanger 20 of an interior unit 15 -- it goes into a four-way valve 25 
from Port IV, and it changes so that it may next come out from Port II and may be 
inhaled in the inhalation port of a compressor 24. 



[0025] Defrosting equipment 28 is formed in the heat exchanger 16 with which 
the exterior unit 14 was equipped. As shown in drawing 2 , defrosting equipment 
28 is equipped with the piping 29 as a branch line which leads the cooling 
medium which it was used for cooling of a fuel cell 1 , and was able to be warmed 
above a heat exchanger 16 at the time of a defroster, the shower section 30 
prepared in piping 29, and the saucer 31 on which the heat exchanger 16 was 
formed caudad. The drain pipe 32 is connected with the saucer 31. Moreover, 
defrosting equipment 28 is equipped with the sensor 33 which detects that frost 
adhered to the heat exchanger 16. The sensor 33 consists of temperature 
sensors which detect the temperature near the heat exchanger 16. 
[0026] As shown in drawing 1 , piping 29 has branched from the waste-hot-water 
piping 9 which leads the cooling medium used for cooling of a fuel cell 1 to a hot 
water storage tank 10. For piping 29, the solenoid valve 34 as a bulb which can 
be changed possible [ an inflow ] is formed for the cooling medium in piping 29 
from the waste-hot-water piping 9 at the time of a defroster. If a control unit 35 
judges that frost adhered to the heat exchanger 16 based on the detecting signal 
of a sensor 33, it will output an open command to a solenoid valve 34, and 
predetermined time disconnection of the solenoid valve 34 is carried out. 
[0027] Next, an operation of the equipment constituted as mentioned above is 
explained. At the time of operation of a fuel cell 1 , a solenoid valve 1 1 is opened 
and tap water is led to a fuel cell 1 from water supply piping 8. The direct current 
power generated with the fuel cell 1 is changed into an alternating current with an 
inverter 3, and is supplied to a load 6 through a switchboard 5. The warm water 
which cooled the fuel cell 1 and was heated is led to a hot water storage tank 10 
through the waste-hot-water piping 9. The molten bath stored by the hot water 
storage tank 10 is supplied to a bath, a kitchen, etc. through a hot-water pipe 12. 
[0028] At the time of heating operation of an air conditioner 13, the regurgitation 
gas of a compressor 24 moves according to an operation of a four-way valve 25 
in order of the inhalation port of the capillary tube 1 8 -> heat-exchanger 1 6 -> 
compressor 24 of the heat-exchanger 20 -> check valve 23 -> exterior unit 14 of 



an interior unit 15. And a heat exchanger 16 functions as an evaporator, and the 
refrigerant gas in which the refrigerant took the heat of the open air, and 
evaporated and evaporated is compressed with a compressor 24, and radiates 
heat by the heat exchanger 20 of an interior unit 1 5. 
[0029] After outside air temperature has fallen, when heating operation is 
continued, frost is attached to a heat exchanger 16. Heating effectiveness will get 
very bad, if heating operation is performed where frost is attached to a heat 
exchanger 16. If frost is attached to a heat exchanger 16, it will be detected by 
the sensor 33 and a solenoid valve 34 will be opened by the command from a 
control unit 35. Consequently, some blowdown molten baths from the fuel cell 1 
supplied to a hot water storage tank 10 through the waste-hot-water piping 9 are 
supplied to piping 29, and it is applied to a heat exchanger 16 from the shower 
section 30. Since a dozens of degrees C molten bath is injected from the shower 
section 30 even if piping 29 is not kept warm with heat insulating material, the 
frost adhering to a heat exchanger 16 is removed efficiently. The molten bath 
injected from the shower section 30 is discharged through a carrier eclipse and a 
drain pipe 32 to a duct on a saucer 31 with the removed frost. And a solenoid 
valve 34 is closed after predetermined time progress required for clearance of 
frost. 

[0030] With the gestalt of this operation, it has the following effectiveness. 

(1) The piping 29 which leads the refrigerant which was used for cooling of a fuel 

cell 1 and heated at the time of the defroster of a heat exchanger 1 6 with which 

the exterior unit 14 of an air conditioner 13 was equipped was formed. Therefore, 

the defroster of a heat exchanger 16 can be performed easily, using effectively 

the exhaust heat of a fuel cell generation-of-electrical-energy system. 

[0031] (2) Whether it is direct to a heat exchanger 16 in the refrigerant which was 

used for cooling of a fuel cell 1 at the time of a defroster, and was heated, and 

since it kicks, frost is efficiently removable in a short time. Therefore, most heat 

generated with a fuel cell 1 can be used for the molten bath for hot water supply. 

[0032] (3) Piping 29 branches from the waste-hot-water piping 9, and the 



solenoid valve 34 which can be changed possible [ an inflow ] is formed for the 
cooling medium (blowdown molten bath) in piping 29 from the waste-hot-water 
piping 9 to piping 29 at the time of a defroster. Therefore, the inside of a defroster 
can also supply some cooling media to a hot water storage tank 10. 
[0033] (4) Since the sensor 33 which detects that frost adhered to the heat 
exchanger 16 is formed, if a defroster will be in a required condition, a defroster 
activity will be done automatically. 

(5) The water by which cooled the fuel cell 1 to the hot water storage tank 10, 
and temperature up was carried out to it is stored. Therefore, as compared with 
the configuration which warms the water for the hot water supply in a hot water 
storage tank 10 with the heat of a refrigerant using a heat exchanger, the 
effectiveness which warms water becomes good. 

[0034] (6) A manufacturing cost becomes cheap, while circulating the cooling 
medium of a fuel cell 1 by the closed loop, the pump for circulating a heat 
exchanger and a refrigerant as compared with the configuration which warms the 
water of a hot water storage tank 10 by the heat exchanger becoming 
unnecessary and structure's becoming easy. 

[0035] (Gestalt of the 2nd operation) The gestalt of the 2nd operation is 
explained below according to drawing 3 . With the gestalt of this operation, the 
point, i.e., the point that a refrigerant circulates through the inside of piping which 
makes a closed loop, that the refrigerant used for cooling of a fuel cell 1 is again 
used for cooling of a fuel cell 1 differs from the gestalt of said operation greatly. 
The configuration of an air conditioner 13 is the same, and the configurations of 
defrosting equipment 28 differ. The same part as the gestalt of said operation 
attaches the same sign, and omits detailed explanation. Moreover, while omitting 
the graphic display of the switchboard 5 grade about an electric power supply, 
only the part of a heat exchanger 16 is illustrated about the air conditioner 13. 
[0036] Feed pipe 36a which supplies tap water is connected with the lower part 
of a hot water storage tank 10, and hot-water pipe 36b is connected with the 
upper part. In the middle of the piping 37 as a process line which makes the 



closed loop through which the medium which cools a fuel cell 1 circulates, the 
heat exchanger 38 which heats the water in a hot water storage tank 10 is 
formed. The pump 39 is formed in piping 37 from the heat exchanger 38 at the 
downstream. It is prepared in piping 37 so that a branch line 40 may make a 
closed loop from a pump 39 to the downstream. Solenoid valves 34 and 41 are 
formed in the middle of a branch line 40, and the medium of the two branch 
points from the piping 37 of a branch line 40. The branch line 40 is arranged in 
the heat exchanger 16 and the corresponding location so that it may move in a 
zigzag direction along with a heat exchanger 16. 

[0037] With the equipment of the gestalt of this operation, the water in a hot 
water storage tank 10 is heated through a heat exchanger 38 by the cooling 
medium which circulates through the inside of piping 37. When a defroster 
activity is unnecessary, while a solenoid valve 34 is closed, it is held at the 
condition that the solenoid valve 41 was opened, and a cooling medium 
circulates through the inside of piping 37. On the other hand, when a defroster is 
required, while a solenoid valve 34 is opened, it is held at the condition that the 
solenoid valve 41 was closed. And after the cooling medium heated with the fuel 
cell 1 is led to a heat exchanger 38 through piping 37 and heats the water in a 
hot water storage tank 10, it is led to a branch line 40 through a pump 39, and 
heats and removes the frost adhering to a heat exchanger 16. Then, a fuel cell 1 
is supplied. 

[0038] With the gestalt of this operation, it has (1) of the gestalt of said operation, 
and the effectiveness of (4), and also has the following effectiveness. 
(7) A fuel cell 1 is cooled with the cooling medium which circulates through a 
closed loop, and the water by which temperature up was carried out by the heat 
exchanger 38 which uses the cooling medium by which cooled the fuel cell 1 and 
temperature up was carried out as a heat source is stored by the hot water 
storage tank 10. Therefore, since a refrigerant circulates through the inside of the 
piping 37 of a closed loop, it can also use liquids other than water and there is no 
possibility that a refrigerant may be frozen within piping 37 also where operation 



of a fuel cell 1 is suspended in winter (******) by using the antifreezing solution. 
[0039] (8) Since the cooling medium which makes a defroster operation flows the 
inside of the branch line 40 of a closed loop after heating the water in a hot water 
storage tank 10, also in a defroster activity, heating of the water in a hot water 
storage tank 10 is ensured, and it can use more the exhaust heat of a fuel cell 
generation-of-electrical-energy system for validity. 

[0040] (9) The feed water to a hot water storage tank 10 is performed from the 
bottom, and hot water supply is performed from a top. Therefore, upper water is 
heated by predetermined temperature and the water with low temperature 
becomes usable, before water with high temperature is stored in the bottom by 
the upside within a hot water storage tank 10 and the water in [ whole ] a hot 
water storage tank 10 is heated by predetermined temperature. 
[0041] The gestalt of operation is not limited above and may be constituted as 
follows. 

O In the equipment of a configuration of storing in a hot water storage tank 10 the 
water which cooled the fuel cell 1 like the gestalt of the 1st operation, it is good 
also as a configuration which leads water after replacing with the configuration 
which branches piping 29 from a process line (waste-hot-water piping 9), cooling 
the fuel cell 1 and being heated to the direct heat exchanger 16. For example, 
the water supply piping which supplies water to piping and this piping for 
defrosters through a fuel cell 1 is prepared. The bulb which supplies water to a 
fuel cell 1 at the time of a defroster is prepared in water supply piping. 
[0042] O Instead of forming a solenoid valve 34 in the middle of piping 29, a 
cross valve is prepared in the tee of the waste-hot-water piping 9 and piping 29, 
and waste hot water is supplied to a hot water storage tank 10, and you may 
make it supply waste hot water to a piping 29 side in the gestalt of the 1st 
operation at the time of a defroster except the time of a defroster. In this case, 
waste hot water can be certainly covered over a heat exchanger 16 at the time of 
a defroster. 

[0043] O Instead of forming solenoid valves 34 and 41 in a branch line 40 and 



piping 37, a cross valve is prepared in the tee of the upstream of the two tees of 
a branch line 40, and waste hot water is passed to a piping 37 side, and you may 
make it change in the gestalt of the 2nd operation, at the time of a defroster 
except the time of a defroster, so that waste hot water may be passed to a 
branch-line 40 side. In this case, it is not necessary to form two solenoid valves 
34 and 41, and a configuration becomes easy. 

[0044] O In the configuration which carries out the cyclic use of waste water of 
the refrigerant which cools a fuel cell 1, you may arrange in the upstream instead 
of arranging a pump 39 in the downstream of a heat exchanger 38. However, 
since the direction of the downstream has the low temperature of a refrigerant, 
endurance improves. 

[0045] O As a sensor 33 which detects that frost adhered to the heat exchanger 
16, it may replace with a temperature sensor and a photosensor may be used. 
For example, with the configuration which uses a reflective-type photosensor, it 
shines in the predetermined location of a heat exchanger 16, a reflexible good 
reflective sheet is fixed, and a sensor detects the reflected light from the 
reflective sheet. If frost is attached to a heat exchanger 16, it will be detected that 
frost adhered also to the front face of a reflective sheet, the reflected light 
became weak and frost adhered. Moreover, with the configuration which uses a 
transparency-type photosensor, the floodlighting section is arranged so that the 
floodlighting from the floodlighting section may pass near the pole of the front 
face of a heat exchanger 16, and the floodlighting is detected by the light sensing 
portion. Since floodlighting will be interrupted if frost is attached to a heat 
exchanger 16, it is detectable that frost adhered. 

[0046] O The conditions to which frost adheres are beforehand searched for in 
the experiment etc. from the atmospheric temperature near the exterior unit 14, 
and heating operation duration time, and when it becomes the conditions to 
which frost adheres from atmospheric temperature and heating operation 
duration time, it may be made to do the predetermined time aforementioned 
defroster activity instead of carrying out direct detection of frost having been 



attached to the heat exchanger 16. It becomes unnecessary in this case, to form 
a sensor 33 in defrosting equipment 28. 

[0047] O It replaces with solenoid valves 34 and 41, and a hand operated valve 
is prepared, and when frost is attached, you may make it pour a refrigerant to 
piping 29 or a branch line 40 by manual operation. 

O It is good also as a configuration used for a heat carrier recovering the exhaust 
heat of the refining machine 2, supplying another heat exchanger which formed 
the heat carrier through the duct at the hot water storage tank 10, and heating 
the water in a hot water storage tank 10 instead of using only the heat of the 
cooling water of a fuel cell 1 , although the water in a hot water storage tank 10 is 
heated. In this case, the thermal efficiency of a fuel cell generation-of-electrical- 
energy system improves. 

[0048] Invention other than the claim publication grasped from the gestalt of said 
operation (technical thought) is indicated below. 

(1) In invention given in any 1 term of claim 1 - claim 4, a defroster activity is 
judged based on outside air temperature and continuous heating operation time 
in whether it is the need. 
[0049] 

[Effect of the Invention] As explained in full detail above, according to invention 
according to claim 1 to 5, the defroster of the exterior unit of a heat pump type air 
conditioner can be performed easily, using effectively the exhaust heat of a fuel 
cell generation-of-electrical-energy system. 
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[Brief Description of the Drawings] 

[Drawing 1] Fuel cell generation-of-electrical-energy structure-of-a-system 

drawing of the gestalt of the 1st operation. 

[Drawing 2] The mimetic diagram of defrosting equipment. 

[Drawing 3] Fuel cell generation-of-electrical-energy structure-of-a-system 

drawing of the gestalt of the 2nd operation. 

[Description of Notations] 

1 [ -- An air conditioner, 14 / - An exterior unit, 16 / -- A heat exchanger, 29 / ~ 
34 Piping as a branch line 41 / ~ The solenoid valve as a bulb 37 / -- Piping as a 
process line, 40 / - Branch line. ] - A fuel cell, 9 - Waste-hot-water piping as a 
process line, 10 - A hot water storage tank, 13 
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